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Dear Ms. Lowry:

Wasie Discharge Requirements Generanl Order for Existing Milk Cow Dairies
and
Mouniloring and Reporting Program No. __ General Order for
Existing Milk Cow Dairies

We have reviewed the subject Waste Discharge Requirements and Moniloring and Reporting
Program regarding Existing Milk Cow Dairies, Because of the high level of interest in the
increased size and numbers of dairy operalions in the San Jeaquin Vailey and because of the
poterial for exisling dairies Lo subsvantially affect wildlife and fisheries resources on
adjacent, nearby and land some distance away, the Department of Fish and Game
(Department) offers the following comments regarding dairy operations impacts on fish and
wildlife. We hope our comments will assist the Regional Waler Qualily Conirel Board
(Board) reach appropnate findings regardmg daines.

General Commenes

Over the years our Enforcemem Branch (Wardens) have filed a number of water pollution
cases associated with dairies illegally discharging Lheir dairy waste into waters of the state.
High concentrations of ammonia, increased salinity, and nulrient loading are three major

concerns the Departmeat has in relation 10 dairy waste discharges in Lo walers of Ihe slate.

Fish excrele unignized ammonia from their gills as par1 of 1heir normal meabolic excrelion
of nitrogen waste, Toxic ammonia water concentrations can resull in buming fish gills,
decreasing their abilily (o excrele metabolic ammonia from their gills, decreases ihe uptake
of oxygen through the gills, and can cause a reverse diffusion gradient and cause a build-up
of ammonia in the gill tissue and blood. Clinical signs include the swelling of the gill ussues.
Fish and other aquatic organisms exposed to elevaied ammonia levels eventually die from
suffocation. Milne et al. (2000) indicated that trout growth, @ll condition, organ werghs and
hematocrit were all signilicantly impacied as a result of repeated exposure to ammonia
(Milne 1, J. Seager, M. Mallett, and L. Sims. 2000. Fffects of Shori-term Pulsed Ammonia

Conserving California’s Wildlife Since 1870




Polly Lowry
January 5, 2007
Page 2

Exposure on Fish. Environmental Toxicology and Chemistry: No. 19, pp. 2929-2936).
Thus, Tepetitive exposures to sub-lethal levels of ammenia can impair and damage beneficial

uses of aquatic life forms.

The Board has recently developed salinity Tolal Maximum Daily Load {TMDL’s) objectives
for the San Joaquin River at Yemalis and has proposed TMDL's for the reach upstream
between the Mendola Pool Dam and Vernalis. Dairy wasle is generally high in salts, 1n our
experience, most illegal discharges from dairies occur during the winter months. Frequently,
these occur during high rainfall and run-off which resulis m dairy lagoon overflow, The
result is manure contaminaled storm water from the lagoons, corrals and imgated cropland
areas Tlow overland and in walers of the Slale. Thus, we believe dairy wasle discharges, at
least duning the winler months, 15 a contnbuting faclor to sall loading inte the San Joaquin
River.

The U.S. Bureau of Reclamation and the California Department of Water Resources are
collaborating to develop an operations model, referred to as CALSIMM I, {or the operalion
of the Central Valley Project and Lhe Slale Waler Project. The San Joaquin River Water
Quality Group developed a model 10 evaluale sirategies for meeting the salimly cbjectives at
Vernalis and Lhe dissolved oxygen {DO) objeciives in lhe Slockton Deep Waler Ship Channel
{DWSC). This model is referred to as the SANMAN Model or Recirculation Model, Both
of these models predict salinity concentralions well above the Board's objectives durng the
winler months, and particularly in February. We believe dairy waste is a coniributing salinity
factor, because farmers and wetland habital managers normally do not discharge during Lhis
Lime of year.

We understand the Board is in the process of developing DO objectives (TMDL’s}) for the
Stockion DWSC pear Stockion. Nutdenl loading from the San Joaquin River watershed has
been 1dentified as one ol the many causes of increased oxygen demand, thereby resulting in
low DO to support agualic life in the deep ship channel. The U.S. Geological Survey
{USGS) has recently published their nutrien! loading findings in the San Joaquin River
{Charles R. Kratzer, Peter D, Dileanis, Celia Zamora, Steven R, Silva, Carol Kendall, Brian
A. Bergamaschi, and Randy A Dahlgren, 2004, Sources and Transport of Nutrients, Organic
Carbon, and Chlorophyii-a in the San Joaguin River Upsiream of Vernalis, Colifornia,
dring Surmner and Fall, 2000 and 2004, U.5. Geclogical Survey, Warer-Resources
Investigalions Report 03-4127, Sacramento, California.}. A complete copy of this repori can

Figure 48 and the section on Lhe isolope study results from this report. The USGS analyzed
oxygen (delta oxygen 18) and nitrogen (delta nitrogen 15) isotopes to identify the nitrate
sources to the San Joaquin River. Note in Figure 48 thal all of the San Joequin River nitrate
sources (red squares) fall inlo the manure and seplic wasie retio zone and most of the
tributanes samples (black solid circles) fall within the soil nitrogen and fertilizer zone, This
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further supports the Department’s view thal most of the nutrient loading into the San Joaquin
River is from domestic animal wasles and nol from managed wetlands, which we believe has
been erconeously implied by some individuats and agencies these past few years. Wetlands
acl as natures natural water filler and Lake up nutrients from the waler. As examples, Lwo
cilies in California, Arcata and Davis, use managed wetlands as a means for teniary
treatment for their sewer plants before discharging their waste waler.

Specific Comments: Waste Discharge Requirements (WDRS)

Number 20f  The second half of this paragraph stales the “This Order requires thal
discharges of waste from exisling milk cow dairies shall nol cause groundwater Lo be further
degraded.....”. We recommend this statemenl include “shall nol cause ground waler and
suirface water 1o be further degraded....” There is no definiticon as lo the geopraphic scope of
groundwater degradation in the General Order. Adjacent and nearby land assets (including
fish and wildlife} can be impacted by both degradation of the quality and level of
groundwater associated with dairy operations. The General Order should address the
adjacent land impacls in a more direc! manner.

Number 38. Indicates thal waler quality should improve if a Nutrient Management Plan is
developed and implemented. The Department does not agree with this philosophy because
mosl water quality issues arise because the dairy operators lack the siorage capacity Lo siore
waste especially during the rain and sun-off season.

Number 39, This paragraph emphasizes groundwater protection but does not include surface
waler protection,

Specific Commenis: Monitoring and Reporting Program

Page 1 second paragraph, last sentence. This sentence does not make any sense. How can
the operaior regulatory agencies know if the operation is in compliance withoul a regular
engoing discharge monioring program?

Number 6. This senlence needs clarificalion because it does nol make any sense.

Number 10. The paragraph refers to “wasles”. Does this mean waste water?

Number 12. The first sentence should be revised as follows: “During or immediately after
any overflow or other unauthorized discharge of storm waler or waslewater from a manure or
process waslewater storage area, relention pond, corral or land application area fo surface
water, the Discharger shall collect samples of the discharge water.”
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Number 14. The first and last paragraphs seem Lo contradict each other. The [irst paragraph
implies that the Discharger only needs lo monitor the first 12 months and ihe 1asl paragraph
implics that this is not the case. Boih paragraphs need clanficalion.

B Reporiing Requirernenis.

Number 2 should identify a specific dale the annual monitoring reports are due 10 the
Executive Board.

The Department concurs thal this is g greal undertaking of the Regional Board.

It you have any queslions regarding these comments please conlact Dr. Andrew Gordus,
Staff Environmental Scientist {Regional Water Qualiiy Biologist), at the address or lelephone
number provided on this letterhead.

Sincerely,
N s. Eé.\ur(ﬂgwmil

W. E. Loudermilk
Regicnal Manager

Atlachment

cc! Loren Harlow
California Regional Waler Quality Control Board
San Joaguin Valley Region
1685 E Sireer
Fresno, Califomia 93706

Tom Maurer

Uniled Stales Fish and Wildlife Service
2B00 Cottage Way, Room W-2603
Sacramento, California 95825

Allen Short

San Joaquin River Group Authorily
Posl Office Box 4060

Modesto, California 95352
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bc: Departmenl of Fish and Game
Carl Wilcox, Acling Chief, Water Branch
Paul Forsberg
Central Region
Li. Phil McKay
Dale Mitchell
Anee Ferranti
John Beam
JTulie Means
Julie Vance
Tim Heyngs
Dean Marsion
Jerry Hatier
John Baltistoni
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ISOTOPES

Dillerent sources of nucrients olten have
distinciive isolope rios. Processes such as nirificalion
anil deniidfication can alier the isolopic composition of
reaclants and products. The isolopic signatwres of both
source and cycling mechanisms are incorporaed in
algae and oher plams. Under lavorable circumstances,
both the source and cyeling mechanisms of nulnents
can be identiflied wilh the help of isowpic analysis. In
this swdy, elemenial and 1solopes of nirogen and
carbon of POM and TDN were vsed Lo address (1) the
source of POM, (2) the nwrient species responsible for
phywoplankion growth, and (3} the source of the
nutiems in the San Joaguin River. Isotope analysis was
only donc on samples collected by USGS.

Sources of Particulate Drganic Matter

Four broad calegorics of POM sounce malenals
are phytoplankion, macrophyle dewdws, soil organic
matter, and rerresurial plant deiritus, The source
maicnals generally have overlapping ranges of isolopic
values and varbon-lo-nivropen (C:N) ratios; however,
their relalive iImpomance may be evaluated by
considering wgether isolopic. elemental, chemical, and
hydrologic daia, The one unique and most diagnostic
measure ol the four source catcgories is the C:N ralio
ol phyioplankwon, which ranges between about 5 and 8.
Other sources of POM have hgher C:N racios.
Macrophye delritus ranges [rom abow 1 1o 340, soil
organic mauer [rom aboul 8 (o 15, and termestrial plam
demritus =15 (Kendall and others, 2001).

The average awomic C:M ratio of POM lor e
2000 and 2001 San Joaguin River daw was 6.5 and 7.5
respeclively, indicating thaw the POM was vinually all

phytuplankion (fig. 43), The C:N ratios thal fell above

the range ol phyloplanklon values were samples rom
_Ocrober and November when YAMP-relaled reservoir

releases and wetland releases impacied the San Joaquin

River. These higher C:N ruios rellect impuls from
werrestrial sources,

Figure 44 illusirates the differenee in C:N ratio
and 51C of POM in the San Joaguin River and ihe
eight iributaries sampled in 2001, The generally higher
C:N ratios and 8'3C values in the wibularies indicate a
higher lraction of nonphyloplanktonic FOM than o the
San Joaquin River. (O the tribulanies sampled, only the
POM from Mud Slough maiched tha found in the San
Iaaquin River. This mawch sugpesis significant
phywplanklon growih in the San Joaquin River in
addition 1o (that enlering from its inbularies.

Nitrate as a Nutrient Source to Phytoplankion

Mitrale accounied lor about 90 pereenl of the
TN in 2000 and 2044 samples, Samples collected in
2000 were analyzed only for 87N of TDN. For
samples collected in 2001, a new melhod for
cancurrent analysis of @ N and 830 of nitrale at the
USGS Menlo Park Slable Isolope Laboratory allowexd
the analysis of a subsel of archived, frozen samples
direclly for nicare isowpes. This allowed us 10
dJelermine how well the TDN samples represent Lhe
izolopic composition of nitrme. Figure 45 shows the
§'IN values of mitrate and TN over time lor Lhe 200/
San Joaguin River samples. The TDHY samples were 1.9
+1.1%c lower than (he nitrae on average. The oifsel
was the result of organic niropen with lower &N
values. In general, the estimated 819N of nivawe values
determined lrom TDW samples were a uselul
representalion ol Lhe mitrate 1solopic values,

Noie: Error wetlands are flooding up
in Qclober and Noyember, nol
discharging.

Isolopes

e
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80 Sources and Transport of Nutrients, Organic Carbon, Chlorophyll-#in the San Joaguin River Upstreaim of Vernalis, CA, during Summer, Fall, 2000 and 2001
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The 8N values of POM and TDN for the 2000
San Joaquin River samplcs (f2. 46) and POM and
nitrale lor the 2001 San Jeaquin River samples (g, 47)
showed similar crends over Ume. When noudems are
plentilul, phywoplankwon prelerenlially assunilale an
isolopically light iTaction, thus acquiring 4 lighter
isowopic composition Lhan their nurrient source. The
dala suggest Lhat nicrale in the San Joaguin River was a
significan! nulnent source 1o Lthe phyloplankion and,
therelore, the phyloplankioen either originaed in the
San Joaquin River or eniersd the river with the nicae.
Nitrate and POM daia lvom a recent ransect betwecn
Mud Slough and San Francisco Day also soongly
suggesl thal phytoplankion use nifrawe as a significant
nuirent source (Carol Kendall, ULS. Geclogical

Survey, vnpub. daia from Ociober 2002 Lransect, 2003).

Sources of Nitrate

Figure 48 shows the 87N and 8130 valves of
nitrate measured in the San Joaguin River and is
wibulanes supenmposed on the felds of common
isolopic composinons from differem nilrae sources
{Kendall, 1998). All bul a [ew poines from the San
Toagquin River fell within the range of animal wasie and
sewape, whereas most of the inbulary values were
signilicanuy lower 10 2 range sugpesting significant
amounits of soil nilrogen and {or} fenilizer. OF the
tributarics, the 89N values of Mud Slough and
Wesiporl Drain [ell mosily within the range of the San
Toagquoin River.

A possible aliemative explanation [or the high
53N walues in the San Joaquin River is denitrification.
As nilmie s microblally denivified, the isotopic
composition ¢f nivogen and oxygen of the residual
nitrace increases in a ralio of approximately 2:1,
yielding a slope of 0.5 as shown in figure 49,
Denitmlicauon Hccurs in anoxic environments and,
therefore, i does nol oceur direclly in the San Joaquin
River, On a plovof 8PN versus 3130 of nitrate showing
San Joaguin River samples plus Mud Slough, the dala
suggesl denitfication lor a lew samples al Mud
Slough and the STR upsteeam of Merced River {1z
49y,

Some of the same samples with the highesi 39N
values had the lowes, niirale concentralions, also
conzistem with a limived amoum of denunificalion. The
high 8'*N valucs and relaiively high nitrae
concentraions (Appendia ©) al Westpon Draln and
Mud Slough, in contras. with the lower 313N values al
other (ribularies, sugrest source rather than
denirrificacion as the primary cause of the high 81°N
values in those tributaries and in the Sao Joaquin River
{Lig. 5{). The niraie isoopic dala sugges: tnat (1)
animal wasie and (or) sewage represented a significant
gource of nivale in the Sen Joaquin River at the vme of
sampling, (2) the measured vibularies did oo
completely aceount [or the milrate in the San Joaquin
River, and (3) thal nitrate sources were locally varable
in isolopic composition,

@ Sourcay and Trawspomn ol Nurients; Organic Carbion, Chiaraphydl-#in the San dosqula River Upsimam of Yemalis, CA, during Svmmer, Fall, 2003 sl 2081
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SUMMARY AND CONCLUSIONS Mitrme loads near Vernalis in 2000 were above

the long-lerm average, whereas loads in 2001 were
Samples were collecied and analyzed by USGS abour aversype. Total nitrogen loads in 2000 were
in July chrough Occober 2008 at [our San Joaquin River  slighidy above average, whereas loads in 200! were
siles and in June through Movember 2001 al the same slightly below average. Towal phosphorus loads in 2000

[owr siies plus eighl tobwary sives. The data for thess and 2001 were well below the long-lerm average.

sites are supplememed in (his report with data [rom These loads correspond with the flow-adjusied
sumples collecled and analyzed by UCD from three voncentration lrends [or these conslitvents—nitrale has
San Joaguin River siles and eight inbuary sites as pan significanily increased since 1972 (p < 0.01}, wherzas
of a separale siedy. Streamflows in the 3an Joaguin woral nivogen and wlal phosphoms have no (p > 0.05),
River were slightly above the long-lerm average in Loading raies of nutricnts and organic carbon

20030 and slightly below average in 2001. There were increased in the San Joaquin River in Oclober and
several dilferences in the methods used by USGS and November wilh the release ol welland drainape into —

UCD for sample collection and laboratory analyses. As ~ Mud Siough and the increased reservoir releases on the
a resul of goality comrol dala comparing the dilferent Merced River as pan of the Vernalis Adaplive
methads, we do not report the UCD pheophylin-a dala Menagement Plan (YAMP). Chlorophyll-a loading
and do not consider the USGS VSS and the UCD POM  rawes and concenirations declined in the San Joaguin
dala 10 be comparable, River during August in 2000 and Seplember in 2001.
The median concenirations aL San Joaguin River Irrigacion diversions from Lhe San Joaquin Eiver in
sites in 2000 and 2001 were 2.67 and 2.60 myfL [or Toae through August have a signilicant impaci ¢on the
nitrate, (.12 me/L for onthophosphate, 3.9 mg/L [or pattern of upsiream 10 downstream Joacling rates,
DOC, and 27.2 and 29.4 pg/L for chlorophyll-a. The especially in the reach tom Crows Landing lo Maze
median concenravons of ail ribmary sampies in 2000 Rl
and 2001 were 2.66 ma/L for nivmie, 0.08 me/L for \/
D]]:ihuph:-:bﬁham' 4.3 mg/L for DOC, and 6.0 pgfL for Note: Error wetlands are flooding up
SRR in Oclober and November, nol
discharging.

Summary mad Conclugigna 85




The most significant tibutary sources of
nitragen and phosphorus (e San Joagquin River were
the Tuoluine River, Hurding Drain, and Mud Slough,
These (ributarivs individuadly accounted Tor as much as
20 w0 27 percent of the nilrogen loading mte at SIR
near Yernalis, and as much as 51 w 76 percent of the
phosphorus loading rate near Vernalis during a
sampling period. The most sipnificant sources of DOC
were Salt Slough. Mud Slougeh, and the Toolumne and
Stamislaus Rivers. These wibuiaries accounted for as
much as 24 1o 45 percent of the DOC loading rate at
SIR near Vernalis. During the VAMP-relued reservoir
releases in October 2000, the Merced River aceounied
lor 28 percent ol the DOC [oading rate ot STR near
Yernalis, Mud Sloush was the oaly ributary W account
lor ay much as 15 percend of the chlorophyll-a loadiog
rai¢ near Yernalis: this oecurred i Seplember and
October 2001, Generatly, compared with vuiriems ind
DOC, tributarics were minor sourees of ehilorophyll-g
Inading rate, suggesting that most of the chlorophyll-a
i5 produced in the San Joaguin River jipswead off
entering lmoin Lhe tributarics,

£3n the basis of carbon-Le-nitropen ralios and Lhe
813C of POM in the San Jequin River and iribuiarics,
the FOM in the San Ioaquin River was primarily
counpriscd ol phytoplankon, O the viboiaries
sampled, only the POM in Mud Slough had a sipnalure
consislent with the San Joaguin River. This is
consistenl with the above conclusion thal Bud Slough
was Lhe larzest tributary source of chlorophyll-a. On
the basis of the 3N values of POM, TDN. and nivawe,
the mitrate in the San Toaguin River appears 1o he a
signilicant oulrient souree 10 the phylaplankion. The
range of 87N and §'50 values of nitraie in the San
Joaguin River and tributaties suggest that animal wasie
of sewape was a significant source of nitrate in the San
Joaguin River at the tame of samphing, This sigaaree
wis hagher i cast-side ributarics than m wesl-side
tributaries. ‘The west-side sources were more
sugpestive ol o soil nitrieen or [ertilizer source.
Dennlication may have been a reason Tor same high
B8'3N samples in Mud Slough and the SIR upstream of
Marced River.,
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